Plasma irradiation on surface of heat-cured acrylic resin prior to processing self-curing acrylic resin is likely to effectively increase the adhesive strength between these materials for short-term period. However, long-term reliability of adhesive strength between these materials has not been clarified yet. In the present study, these materials were stored in water for a long period (100 days), and the effect on their shear bond strength was investigated.
INTRODUCTION

Fracture
of denture base made with polymethyl methacrylate (PMMA) used in the patient's mouth is often observed in the clinic1-5). Re-fracture of a denture base repaired with self-cured resin often occurs due to poor bonding strength between the denture base material and the resin used for repair6,7). On this note, the adhesive strength between a heat-cured denture base resin and the self-curing acrylic is a critical factor to the successful repair of fractured base.
The plasma treatment process leads to surface modification of dental materials, for example in the aspect of wettability8,9). This treatment improves the wettability of PMMA of denture base or elastic impression material by reducing the advancing water contact angle9).
The results of some recent studies8,10,11) showed that plasma treatment helped to improve the adhesive strength between certain kinds of dental material.
In particular, Nishigawa et al.12) reported that plasma treatment was effective in increasing the shear bond strength between heat-cured acrylic and self-curing acrylic resins. However, their data were obtained from specimens stored only for 24 hours in water.
As removable prosthesis is worn in the mouth, good water resistance is a mandatory quality required of these materials.
But to date, the Mean values for Ra and Ry of the two groups were compared using Mann-Whitney Utest. Table 3 shows the mean values and standard deviations of the shear bond strength for the four groups. The shear bond strength value for each of the three treatment groups did not show significant differences from the control group (Table 4) . Plasma treatment group showed higher value than adhesive primer group (Scheffetest, p<0.05).
RESULTS
The SEM images of bonding surfaces for no treatment and plasma treatment groups did not show distinct differences (Figs.  3a, b) . The surface roughness results of these two groups (no treatment and plasma treatment) did not show significant differences too (Table 5 ). Therefore, it was revealed that plasma irradiation did not roughen the bonding surface.
The bonding surface after test showed adhesive failure when visually ex- amined with the naked eye. However, the SEM images of the bonding surface after testing indicated cohesive failure within the self-curing acrylic resin in varying degrees for the four groups (Figs. 3c, d , e, f).
DISCUSSION
Plasma treatment has been used to modify the surface of products in the industrial sector. Through a plasma treatment device (such as that shown in Fig.  2 ), a surface's wettability can be improved8,9) when plasma irradiation not only washes and degreases the surface, but also makes it uneven and activated at the same time. Resin primer used in this study was for the repair of fractured denture base resin. It contained methylene chloride, which was reportedly effective for the repair of fractured acrylic resin13). The effectiveness of plasma treatment and resin primer on shear bond strength between heat-cured acrylic and self-curing acrylic resins was shown in a recent report12). However, the report12) did not demonstrate the long-term durability of adhesive strength.
For acrylic resins to be used as denture base material, a requisite requirement is long-term durability against water as they are used in the patient's mouth.
In addition, the report did not examine the morphological change of the test surface caused by plasma irradiation12).
Therefore to date, the long-term reliability of adhesive strength between these materials and the morphological change of the material surface by plasma irradiation have not been clarified yet.
In this study, the results of three treatment groups (plasma treatment, adhesive primer application and adhesive primer application after plasma treatment)
did not indicate any significantly different effects against the control group.
However, the mean value of the plasma treatment group corresponded to approximately 130% that of the control. In the previous report12), the effect of plasma treatment with one-day storage in water was significant. Considering these two results, it was suggested that the effect of plasma treatment was durable even when the material was stored in water for 100 days. Moreover, the plasma treatment group showed higher adhesive value than the adhesive primer application group (Table 4) . This result showed the advantage of plasma treatment over adhesive primer application.
The adhesive primer application group and adhesive primer application after plasma treatment group showed smaller values than the control group, although no significant differences were indicated. From the SEM images, it can be seen that the selfcuring resin covering the test surface of adhesive primer application after plasma treatment group stood out from other groups.
Indeed, plasma treatment could have affected the volume of resin primer painted on the bonding surface.
It was logical that the self-curing resin which remained on the test surface contained the adhesive primer component.
The resin primer used in this study contained curing accelerator and acrylic monomer as accessory ingredients.
The decrease in bond strength which characterized the adhesive primer application categories could be due to the deterioration of some ingredients of the adhesive primer itself -which was caused by long-period storage in water.
Plasma treatment did not bring about any structural change of the acrylic surface (Fig. 3b, Table 5 ), in contrast to treatments such as air abrasion which could change the surface of dental materials morphologically. Plasma irradiation does not cause environmental pollution, as it does not require chemicals. Therefore, plasma treatment devices are free from flow-out of chemicals from materials stored in water for a long time.
Considering the pro-environment feature of and the increased adhesive strength achieved with plasma treatment, plasma treatment was undisputedly a superior technique that increased adhesive strength between heat-cured acrylic resin and self-curing acrylic resin when the materials were stored in water for a long time.
CONCLUSION
Plasma treatment was effective in increasing the shear bond strength of self-curing resin to heat-cured acrylic resin even when the materials were stored in water for 100 days.
